Thyroxine 5'-deiodinase activity in anterior pituitary glands transplanted under the renal capsule in the rat.
The conversion of T4 to T3 by the anterior pituitary gland appears to be of considerable physiological importance in the control of pituitary function. To determine a possible role of hypothalamic factors in controlling this enzymatic process, iodothyronine 5'-deiodinase (I5'D) activity was studied in rats 6 weeks after homologous transplantation of pituitary (implanted animals) or muscle tissue (sham animals) under the renal capsule. Intrasellar pituitaries remained intact, and serum T3, T4, and TSH levels were similar in both groups. I5'D activity was determined by quantifying T3 production rates in tissue homogenates at T4 concentrations of 0.002-4 microM, and with 20 mM dithiothreitol. Sellar pituitaries from sham and implanted animals displayed similar nonlinear reaction kinetics, suggesting the presence of two enzymatic processes having approximate Michaelis-Menten constant (Km) values of 2 nM and 0.3 microM. Maximum velocity (Vmax) was 51.3 +/- (SE) 4.0 fmol T3/min X mg protein (units) and 40 +/- 6 U for the low and high Km components, respectively. In transplanted pituitary tissue, I5'D activity was markedly altered; the low Km activity was significantly decreased (Km, 6 nM; Vmax, 13.0 +/- 1.1 U; P less than 0.001 compared to sellar pituitaries), whereas the high Km activity was increased 15-fold (Km, 5 microM; Vmax, 620 U). The in vitro addition of 6-n-propyl-2-thiouracil (0.1 mM) inhibited high Km I5'D activity in homogenates of both transplanted pituitary and renal tissue by approximately 50% (P less than 0.001), but had no effect on low Km I5'D activity in either sellar or transplanted pituitaries. In sham and implanted animals rendered hypothyroid by the inclusion of 1 g/dl NaClO4 in their drinking water for 6 weeks, low Km I5'D activity was increased approximately 3-fold in sellar and transplanted pituitary tissue. The levels of activity reached in transplanted tissue, however, were only 20-30% of those noted in sellar pituitary homogenates (P less than 0.001). High Km I5'D activity was estimated to be decreased 55% in transplanted tissue from hypothyroid animals. These studies demonstrate that transplantation of the anterior pituitary gland under the renal capsule in the rat results in marked alterations in two distinct components of pituitary I5'D activity. This suggests that neuroendocrine factors are important in the control of pituitary T4 to T3 conversion. Furthermore, it provides evidence for a unique mechanism whereby the hypothalamus, by modulating local thyroid hormone metabolism, may influence pituitary function.